Up-regulation of hMUTYH, a DNA repair enzyme, in the mitochondria of substantia nigra in Parkinson's disease.
There is ample evidence for the involvement of oxidative stress in mitochondrial DNA damage and repair mechanisms in Parkinson's disease (PD). The human MutY homolog (hMUTYH) which removes misincorporated adenine opposite 8-oxoG in DNA functions in post-replication, and is localized in the nuclei and mitochondria. We hypothesized that hMUTYH is involved in the disease process of PD. To test our hypothesis, we performed immunohistochemical and biochemical studies on brains of patients with PD and those of control patients. Our results showed up-regulation of hMUTYH in the mitochondria of the SN of PD patients. Western blot analysis also revealed high hMUTYH levels in PD patients and expression of a 47-kDa molecule in the brains as the major isoform. This molecule was localized within the mitochondria as confirmed by double staining with a mitochondrial marker. To confirm the presence of this molecule, we examined the mRNAs of isoforms that translate to the 47-kDa molecule. Based on the amount of mRNAs, the major molecule was alpha4. Interestingly, this molecule lacks the mitochondria targeting sequence. Our results suggest that hMUTYH might be a useful marker of oxidative stress and that oxidative stress and genomic instability are important in the PD disease process.